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With the rapid rising of living standard and fast development of the industry, the 
demand for energy is greater than ever before. Worldwide energy supply has become 
increasingly tense, and the nuclear power plays an ever important role as the energy 
source. 
AP1000 nuclear power plant(NPP) designed for 60 years, has low fluid flow and 
temperature, which puts forward new requirements to the second loop pipeline system. 
The simulation of nuclear power technology is an effective tools for operator training 
and also provides a dynamic platform for NPP safety analysis. This thesis simulate the 
AP1000 NPP main feedwater system of the second loop which include the main 
feedwater pump, high pressure heater, steam generator and the corresponding 
pipelines and valves. In the simulation, the verification and validation of the principle 
were carried out so that the results were as accurate as the simulation code allowed. 
The application of PSA using the fault tree analysis method was based on the 
simulation. We choose the equipment of main feedwater system as the initiating event, 
analysis the accident sequence and calculate the probability of the top event. Nuclear 
power second loop pipe material erosion is quite common. AP1000 NPP second loop 
pipe has higher steam flow rate than other NPP, which can cause serious harm to pipe 
material. We experimentally explored the erosion effect of the fluid flow on the 
stainless steel materials.  Based on the test data, an erosion preventive methology 
was developed. 
The simulation of main feedwater system provides a dynamic platform for safety 
analysis. The experiment finds solutions for the erosion on the pipeline materials  
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来了核能利用的新篇章。根据国际原子能机构统计，截止 2013 年 1 月 1 日，全
球 30 多个国家和地区正在运行的核电机组共计 437 台，装机容量约为 3.7 亿 KW。
随着第三代核电技术的发展和成熟，核电技术的安全性和经济性均得以大幅提升，
世界核电的装机总量将会更高，国际原子能机构的专家预测到 2030 年，世界核
电装机最低值可达 5.1 亿 KW，如果排除部分国家、地区的不定因素引起的变数，










2011 年 3 月 11 日日本福岛核电事故后，我国立即着手对正在运行的核设施进行
安全监察，结果表明当前运行的核电站符合国家核电安全的法律、法规和技术标
准要求，核电的安全性得到保障。我国核电事业在确保安全的基础上高效发展的






























表 1.1 我国正在建设的核电站 
Tab1.1 The building nuclear power plant (NPP) in China 
正在建设的核电机组 规划机组数 一期工程 机型 
辽宁红沿河核电 6 台 4 台 CPR1000 
福建宁德核电 6 台 4 台 CPR1000 
浙江三门核电 6 台 2 台 AP1000 
山东海阳核电 6 台 2 台 AP1000 
广东阳江核电 6 台 2 台 CPR1000 
广东台山核电 6 台 2 台 EPR 
福建福清核电 6 台 2 台 M310 改进 
浙江方家山核电 2 台 2 台 M310 改进 
山东石岛湾核电 7 台 1 台 HTGR 
海南昌江核电 4 台 2 台 CNP650 


















Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
